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Abstract: An endoscopeffiberscope is a minimally invasive tool used for directly observing tissues in areas deep inside the human body where access is
limited. However, this tool only yields visual information. If force feedback information were also available, endoscopeffiberscope operators would be able
to detect indurated areas that are visually hard to recognize. Furthermare, obtaining such feedback information from tissues in areas where collecting
visual information is a challenge would be highly useful. The major obstacle is that such force information is difficult to acquire. This paper presents a
novel force sensing system that can be attached to a very thin fiberscope/endoscope. To ensure a small size, high resolution, easy sterilization, and low
cost, the proposed force visualization—based system uses a highly elastic material—panty stocking fabric. The paper also presents the methodology for
deriving the force value from the captured image. The system has a resolution of less than 0.01 N and sensitivity of greater than 600 pixels/M within the
force range of 0-0.2 N

Keywords: force sensing; force visualization; panty stocking; endoscope

Panty stocking
Pin

Fiberscope 0 e 175 pixel])

Object

Contact force

(Rl of white circle: 103{posel

4 FERARARIZOVLTORBLEDLERL
FTEHEE R . SRAZPEIMEEERIFR

(HFFTELHI YA oF 194 XL A9H I 4)

* Fr:  T920-1192

BIINE &R A RE T

B OF & ERR EIEE (U4FKRTvID)
EHHEHE: BRIZR (FH239H974)

E-mail :
URL :

twatavtse. kanazawa-u. ac. jp (xZFCITMAZTLFZELY)
http://zkks. w3. kanazawa—u. ac. jp/watanabe/index. html



http://zkks.w3.kanazawa-u.ac.jp/watanabe/index.html

